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(54) DETERGENT COMPOSITION 

(57) A detergent composition that contains inorgan- 
ic powder and a soap such as a soda soap, wherein the 
inorganic powder is zeolite powder, calcium carbonate 
powder, silica powder, ceramic powder, alga fossil pow- 
der, seashell powder orthe like, and pineapple enzymes 
are fixed thereto by adding pineapple juice thereto and 
fermenting This detergent composition does not cause 
water pollution like synthetic detergents do, thus ena- 



bling water pollution caused by wastewater from clean- 
ing to be prevented, Moreover, due to the positive water- 
cleaning action of the pineapple enzymes, the detergent 
composition cleans the insides of drainage pipes, puri- 
fier tanks and the like, thus improving the functions 
thereof Water pollution can thus be ameliorated 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a detergent 
composition, and more particularly to a detergent com- 
position that can be used, for example, in cleaning ta- 
bleware, cooking appliances, sinks and the like in 
household kitchens, and cleaning tableware, food 
processing appliances, kitchen equipment and the like 
at food processing sites 

BACKGROUND ART 

[0002] Water pollution greatly affects human health 
Sources of water pollution include domestic wastewater, 
industrial wastewater and agricultural wastewater, and 
things that cause water pollution include microorgan- 
isms, chemical substances, industrial and other waste, 
and foreign matter in sewage water Of these things that 
cause water pollution, petroleum-based synthetic deter- 
gents used for cleaning tableware, cooking appliances, 
sinks and the like in households and at food processing 
sites and the like have good cleaning power, but unlike 
soaps, are not readily biodegraded into harmless sub- 
stances by microorganisms, and thus persist in water, 
Moreover, unlike industrial wastewater that is generated 
from localized sources, wastewater from cleaning that 
contains such synthetic detergents is discharged from 
the kitchens and the like of all households, and hence 
the source of this wastewater extends over a broad 
range, and thus even though such wastewater from 
cleaning is a large cause of water pollution, treating this 
wastewater efficiently is extremely difficult, In recent 
years, with a view to reducing the use of synthetic de- 
tergents that cause water pollution, soaps have thus 
been looked at anew, However, soaps are inescapably 
inferior to synthetic detergents in terms of cleaning pow- 
er, and hence the current situation is that soaps are only 
used a very little compared with synthetic detergents, 
and thus water pollution caused by synthetic detergents 
is not really improving but rather continues to worsen. 
[0003] In view of the current water pollution situation 
as described above, an object of the present invention 
is thus to provide a detergent composition that does not 
cause water pollution like synthetic detergents do, thus 
enabling water pollution caused by wastewater from 
cleaning to be prevented, and moreover has a positive 
water-cleaning action, thus cleaning the insides of drain- 
age pipes, purifier tanks and the like and improving the 
functions thereof, and enabling water pollution to be 
ameliorated 

DISCLOSURE OF THE INVENTION 

[0004] The present inventors carried out assiduous 
studies to attain the above object The present inventors 
came up with the idea that if a soap is used as a sur- 



factant in a detergent composition instead of a synthetic 
detergent that causes water pollution, and moreover the 
detergent composition is made to contain a substance 
that has a water-cleaning action, then it should be pos- 

5 sible to clean wastewater and ameliorate water pollution 
without requiring any special treatment equipment or 
any special effort. The present inventors then discov- 
ered that pineapple enzymes extracted from pineapple 
juice and having a plurality of types of enzyme action of 

10 decomposing macromoiecular compounds are effective 
as such a substance having a water- cleaning action, 
thus arriving at the present invention, 
[0005] The detergent composition of the present in- 
vention is thus characterized by containing a soap and 

15 an inorganic powder to which pineapple enzymes have 
been fixed, It is preferable to fix the pineapple enzymes 
to the inorganic powder by adding pineapple juice to the 
inorganic powder and then fermenting Moreover, a ze- 
olite powder, a calcium carbonate powder, a silica pow- 

20 der, a ceramic powder, an alga fossil powder, a seashell 
powder or the like can be used as the inorganic powder, 
and furthermore the inorganic powder is preferably po- 
rous 

[0006] According to the detergent composition of the 

25 present invention, synthetic detergents that cause water 
pollution are not used, but rather a soap that is biode- 
graded by microorganisms into harmless substances is 
used, and hence the detergent composition will not 
cause water pollution Moreover, every time cleaning is 

30 carried out using the detergent composition, the pine- 
apple enzymes having a water-cleaning action and an 
unpleasant-odor-eliminating action are discharged with 
the wastewater from the cleaning from drainage pipes 
into a purifier tank, sewage water or the like, and hence 

35 the aqueous environment can be improved Further- 
more, the detergent composition exhibits excellent 
cleaning effects due to synergy between the cleaning 
action of the soap and the abrasive action of the inor- 
ganic powder to which the pineapple enzymes have 

40 been fixed, and moreover the luster of metal (for exam- 
ple stainless steel) tableware, sinks and the like is re- 
stored, the insides of drainage pipes are cleaned, and 
unpleasant odors are eliminated 
[0007] The above-mentioned pineapple enzymes in- 

45 elude a plurality of types of enzyme that carry out de- 
composition such as dehydrogenation, decarboxyla- 
tion, deamination, desuifurization and dechlorination, 
and thus exhibit a plurality of enzymatic decomposition 
functions on various pollution-causing substances in 

50 wastewater, The BOD and COD of the wastewater, the 
amount of suspended solids (SS) in the wastewater, and 
the like are thus reduced Moreover, organic chlorine 
compounds and some inorganic chlorine compounds 
contained in wastewater and sewage water are decom- 

55 posed by the pineapple enzymes into harmless small 
molecules Furthermore, the pineapple enzymes sac- 
charify organic matter in wastewater with glucose, and 
decompose nitrogen compounds (such as nitrates) into 
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amino acids, thus promoting the cleaning of the waste- 
water, Moreover, the pineapple enzymes introduce a 
large amount of oxygen into the wastewater during the 
process of decomposition of the various compounds 
mentioned above, thus increasing the amount of dis- 5 
solved oxygen in the wastewater; combined with an in- 
crease in succharides such as glucose as described 
above, this promotes proliferation of flavobacteria and 
photosynthetic bacteria in the wastewater, thus improv- 
ing the purification efficiency at purification facilities. 
Furthermore, the pineapple enzymes exhibit an un- 
pleasant-odor-eliminating effect, decomposing malo- 
dorous components that emanate from wastewater 
such as sulfur compounds and lower fatty acids, and 
moreover converting ammonia gas and the like into 
harmless amino acids, Moreover, some inorganic chlo- 
rine compounds bind to the pineapple enzymes, and are 
thus made harmless, Furthermore, in purifier tanks and 
the like, sludge is decomposed and the amount of ac- 
cumulation is reduced, and moreover the insides of 
drainage pipes are cleaned and hence the generation 
of unpleasant odors is prevented, and also scale in 
pipes is softened and removed, and thus it can be ex- 
pected that the heat exchanger effectiveness in heat 
pumps and the like shouid improve The various actions 
of the pineapple enzymes described above result in 
wastewater and drainage facilities and the like being 
cleaned, and in water pollution being ameliorated, 
[0008] The above-mentioned pineapple enzymes are 
obtained in liquid or powder form by squeezing out pine- 
apple juice, preferably under non-oxidizing conditions, 
and then concentrating or drying with the enzymes still 
in an active state The pineapple enzymes contain a va- 
riety of enzymes that decompose macromoiecular or- 
ganic compounds, and since the pineapple enzymes 
can be readily obtained merely by squeezing out pine- 
apple juice, manufacturing is cheaper than if the en- 
zymes were synthesized artificially or extracted individ- 
ually. Note that because the pineapple enzymes are 
used in a still active state, the pineapple enzymes would 
normally be used supported on powdered charcoal, clay 
or the like, or as a preparation in which the pineapple 
enzymes are impregnated into glucose, but in the 
present invention it is preferable to use the pineapple 
enzymes fixed to an inorganic powder, with this being 
done by adding pineapple juice to the inorganic powder 
and then fermenting, as described above 
[0009] The following is a list of principal components 
of the pineapple enzymes, The substances acted upon 
are given in parentheses 

Alcohol dehydrogenase (alcohols) 
Lactate dehydrogenase (lactose) 
Glucose-6-phosphate dehydrogenase (succha- 
rides) 

Aldehyde dehydrogenase (aldehydes) 
L-aspartate-p-semialdehyde NADP oxidoreduct- 
ase (aldehydes) 



Glutamate dehydrogenase (amino acids) 
Aspartate-semialdehyde dehydrogenase (amino 
acids) 

NADPH2-cytochrome-C-reductase (NADP) 

Glutathione dehydrogenase (glutathione) 

Trehalose-phosphate synthetase (succharides) 

Polyphosphate kinase (ATP) 

Ethanolamine phosphate cytidylyltransferase 

(CTP) 

Trehalose-phosphatase (succharides) 
Metalthio-phospho-glycerate phosphatase (glycer- 
ol) 

Inulase (inuiin) 

p-mannosidase (succharides) 
Uridine nucleosidase (amino acids) 
Cytosine deaminase (cytosine) 
Methy [cysteine synthetase (amino acids) 
Aspartate synthetase (ATP) 
Succinate dehydrogenase (succinic acid) 
Aconitate hydrogen ase (citric acid) 
Fumarate hydrogenase (malonic acid) 
Malate dehydrogenase (malonic acid) 
Citrate synthetase (acetyl-CoA) 
Isocitrate dehydrogenase (citric acid) 
LSNADP-Oxidactase (citric acid) 
Monoamine-Oxidactase (amines) 
Histaminase (amines) 
Pyruvate decarboxylase (oxoacids) 
ATPase (ATP) 

Nucleotide pyrophosphatase (nucleic acids) 
Endopolyphosphatase (ATP) 
ATP phosp ho hydrolase (ATP) 
Orotidine-5-phosphate decarboxylase (orotidine) 

And other enzymes, 

[0010] There are no particular limitations on the 
amount used of the above-mentioned pineapple en- 
zymes in the detergent composition of the present in- 
vention. However, the largerthe amount used, the larger 
the amount which will flow out into the wastewater and 
hence the stronger the cleaning action will be. It is thus 
preferable to fix at least about 0 ,1 wt% to the inorganic 
powder relative to the weight of the inorganic powder, 
[001 1 ] Moreover, there are no particular limitations on 
the type of the inorganic powder to which the pineapple 
enzymes are fixed , For example, a zeolite such as green 
zeolite or white zeolite, calcium carbonate, silica or the 
like may be used, Of these, if a porous material such as 
a zeolite is used, then due to the pores, the amount of 
pineapple enzymes that can be fixed to the inorganic 
powder will increase, and moreover the porous inorgan- 
ic powder will adsorb pollutants, and hence it will be pos- 
sible for the pineapple enzymes fixed to the porous in- 
organic powder to decompose the adsorbed pollutants 
or convert the adsorbed pollutants into harmless sub- 
stances efficiently Moreover, if an inorganic powder 
containing minerals, for example an alga fossil powder 
such as chlorella fossil powder or diatom fossil powder 
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or a seashell powder such as oyster shell powder, is 
used, then the minerals contained in the powder act as 
a metabolite nutritional source for useful microorgan- 
isms, and hence useful microorganisms in wastewater 
and purifier tanks can be made abundant, and thus pu- 5 
rification by microorganisms can be promoted In partic- 
ular, oyster shell powder contains in abundance over 
1 00 types of mineral found in seawater, and is thus pref- 
erable as a mineral source for useful microorganisms . 
in the present invention, it is possible to use a plurality 
of powders having different special features in combi- 
nation, for example a porous powder such as zeolite, a 
ceramic powder, and a mineral-containing powder such 
as oyster shell powder That is, in the present invention, 
any of a variety of inorganic powders can be used either 
alone or with two or more types mixed together 
[0012] There are no particular limitations on the par- 
ticle size of the inorganic powder, although the particle 
size is preferably no more than 50^.m, more preferably 
in a range of 20 to 30{xm , The smaller the particle size 
of the inorganic powder, the better the cleaning action 
on drainage pipes, purifier tanks and the like, However, 
if the particle size of the inorganic powder is too small, 
then there will be little abrasive effect On the other 
hand, if the particle size of the inorganic powder is too 
big, then when cleaning metal tableware, sinks and the 
like, there will be a risk of the surfaces of these metal 
items being scratched and hence the luster being lost 
[0013] The soap used in the present invention is an 
alkali soap, Either a soda soap in which the cation is 
sodium or a potash soap in which the cation is potassi- 
um may be used, In the present invention, the soap may 
be in the form of either a powder or a liquid, and more- 
over a soap publicly known from hitherto may be used 
[0014] There are no particular limitations on the pro- 
portions of the inorganic powder and the soap in the de- 
tergent composition of the present invention However, 
if the soap content is low, then the cleaning effects will 
be reduced, and hence it is preferable for the soap con- 
tent in the detergent composition to be at least 1wt%, 
preferably in a range of 1 to 5wt% Moreover, it is pref- 
erable for the inorganic powder content in the detergent 
composition to be at least 95wt% Furthermore, in addi- 
tion to the soap and the inorganic powder to which pine- 
apple enzymes have been fixed as described above, 
colloidal particles having adsorptive power and/or other 
auxiliaries may also be mixed into the detergent com- 
position of the present invention 
[0015] The following method can be used to manufac- 
ture the detergent composition of the present invention 
1wt% or more of pineapple juice relative to the weight 
of the inorganic powder is added to the inorganic pow- 
der, and then fermentation is carried out by leaving for 
at least 20 hours, preferably at least 36 hours, at a tem- 
perature of about 35 to 40QC, thus fixing pineapple en- 
zymes to the inorganic powder Soap and, if necessary, 
auxiliaries or the like are then mixed into the inorganic 
powder to which the pineapple enzymes have been 



fixed, thus obtaining the detergent composition 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 6] The present invention will now be described in 
detail through the following example. However, it should 
be noted that the present invention is not limited to this 
example in any way, 

(Formulation of detergent composition) 

[0017] 5wt% of pineapple juice was added to an inor- 
ganic powder mixture (particle size not more than 50jim) 
consisting of 79wt% of zeolite powder, 1 0wt% of alga 
fossil powder, 5wt% of oyster shell powder and 1wt% of 
ceramic powder, and reaction was carried out at 36P.C 
for one day and night, thus fixing pineapple enzymes to 
the inorganic powder, 1wt% of soda soap was then 
mixed into the inorganic powder to which the pineapple 
enzymes had been fixed, thus obtaining a detergent 
composition, 

(Cleaning effects) 

[001 8] A stainless steel kitchen sink was cleaned us- 
ing the above detergent composition, whereupon pro- 
tein was completely removed, and tarnish on the stain- 
less steel surface came off, with the luster of the stain- 
less steel surface being restored almost beyond recog- 
nition, Moreover, when the detergent composition was 
used continuously, deposit attached to the inside of the 
drainage pipe connected to the sink came off complete- 
ly, thus verifying the drainage pipe cleaning action of the 
detergent composition Furthermore, it was found that 
the odor due to backflow from the purifier tank and the 
drainage pipes disappeared completely, and the func- 
tioning of the purifier tank improved, 

INDUSTRIAL APPLICABILITY 

[0019] According to the present invention, synthetic 
detergents that cause water pollution are not used, and 
moreover pineapple enzymes that have a water-clean- 
ing action are contained in the detergent composition, 
and hence every time tableware, cooking appliances, 
sinks and the like are cleaned in a household, or table- 
ware, food processing appliances, kitchen equipment 
and the like are cleaned at a food processing site, the 
pineapple enzymes are discharged with the wastewater 
from the cleaning through drainage pipes into a purifier 
tank, sewage water or the like As a result, pollutants in 
the wastewater are made harmless by the pineapple en- 
zymes, unpleasant odors are eliminated, and moreover 
the drainage pipes are cleaned, and the functioning of 
the purifier tank is improved, and hence water pollution 
is ameliorated 
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Claims 

1. A detergent composition, characterized by con- 
taining: 

5 

inorganic powder to which pineapple enzymes 
have been fixed; and 
a soap 

2. The detergent composition according to claim 1, 10 
wherein said detergent composition contains at 
least 95wt% of said inorganic powder and at least 
1wt% of said soap.. 

3. The detergent composition according to claim 1, 15 
wherein said pineapple enzymes are fixed to said 
inorganic powder by adding pineapple juice to said 
inorganic powder and fermenting. 

4. The detergent composition according to claim 1, 20 
wherein said inorganic powder is at least one se- 
lected from the group consisting of zeolite powder, 
calcium carbonate powder, silica powder, ceramic 
powder, alga fossil powder and seashell powder. 

25 

5. The detergent composition according to claim 1 , 
wherein said inorganic powder is porous, 
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